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(54) Horizontal form-fill-seal packaging machine and method of controlling the same 



(57) A horizontal form-fill-seal packaging machine 
(1 ) includes a former (4) for forming a film into a tubular 
configuration, a conveyor (5) for feeding articles into the 
tubular film one after another, a fin sealer ( 1 1 ] for sealing 
lapped edges of the tubular film, an end sealer (6) for 
sealing the tubular film in a crosswise direction thereof 
in a position between two adjacent articles, and a film 
feeding mechanism for feeding the film supplied from a 
film source (2) into the end sealer via the former and the 
fin sealer. A plurality of pushers (7) are mounted on the 
conveyor and equi-distantly spaced from each other in 
the feeding direction of the articles (W1). Each of the 
pushers defines the position of a rear end of the article. 
A length detector sequentially detects the length of the 
articles in the feeding direction. A controller controls the 
conveyor and the end sealer in response to the length 
of each article detected by the length detector. The con- 
troller controls the speed of the conveyor such that an 
equi-distant space is formed between each two adjacent 
articles. The controller controls the operation timing of 
the end sealer such that the end sealer seals the tubular 
film in substantially the central position of the space be- 
tween two adjacent articles. 




Printed by Jouve (FR), 16, rue Saint-Denis. 7S0Ci PARIS 



1 

Description 

Background of the Invention 

1. Field of the Invention 

The present invention relates to a horizontal 
form-flll-seal packaging machine and a method of con- 
trolling the same, which permit a continuous packaging 
of articles having different length and supplied to the ma- 
chine at random, by varying the package length with the 
length of each article to be packaged. 

2. Description of the Prior Art 

A conventional horizontal form-lill-seal packaging 
machine includes a film supply roll, a former, an article 
supply conveyor, a fin sealer, and an end sealer. A long 
thermoplastic film is continuously fed from the film supply 
roll to the former where the film is formed into a tubular 
configuration. The article supply conveyor feeds articles 
into the tubular film one after another. The fin sealer pro- 
vides a seal in the longitudinal direction of the tubular 
film at its lapped side edges. The end sealer provides a 
seal in a crosswise direction of the tubular film on both 
sides of each article in the longitudinal direction, so that 
desired packages are formed in succession. 

Such a conventional horizontal form-fill-seal pack- 
aging machine is disclosed in Japanese Patent Publica- 
tion No. 61-34787 entitled "Packaging Machine" and 
Japanese Laid-Open Patent Publication No. 4-57708 
entitled "Horizontal Form-Fill-Seal Packaging Machine". 

In the 'Packaging Machine" disclosed in Japanese 
Patent Publication No. 51-34787, in order to feed articles 
into a tubular film with the distance between two adjacent 
articles automatically adjusted, a first conveying mech- 
anism and a second conveying mechanism are provided 
in an article feeding section. During the transmission of 
the articles from the first conveying mechanism to the 
second conveying mechanism, the articles are fed into 
the tubular film with the distance between the rear end 
of each article and the front end of the reanwardly posi- 
tioned one is adjusted to coincide with a distance be- 
tween two detectors. In addition, in order to seal the tu- 
bular film at a central position between two adjacent ar- 
ticles fed into the tubular film, a sensor is positioned just 
before an end sealer to detect the rear portion of each 
article which passes a position besides the sensor, so 
that the end sealer stopped in a predetermined rotational 
position is started for rotation. The tubular film is conse- 
quently sealed and cut in a position between two adja- 
cent articles which are fed from a supply conveyor to the 
tubular film at constant intervals. 

The "Horizontal Form-Fill-Seal Packaging Machine" 
disclosed in Japanese Laid-Open Patent Publication No. 
4-57708 incorporates, as a supply conveyor for supply- 
ing articles to be packaged into a tubular film one after 
another, a belt-driven supply conveyor which is rotatably 
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driven at a unifomn speed. An article detection sensor is 
disposed on the conveyor to detect the articles for vari- 
ably controlling the feeding speed of the film as well as 
the rotational speed of an end sealer, so that the film is 
5 fed by an amount in response to the length of each article 
and so that the crosswise sealing of the tubular film is 
performed in a central position between each two adja- 
cent articles fed into the tubular film at constant intervals. 
With the "Packaging Machine' disclosed in Japa- 
10 nese Patent Publication No. 51-34787, since the ma- 
chine is repeatedly started and stopped by clutch and 
brake devices provkled in the first and second conveying 
mechanisms and the end sealer, respectively, the ma- 
chine involves a disadvantage that it is not suitable for a 
'5 high-speed operation. Further, because of vibrations 
which may be produced when the machine is started or 
stopped, the articles are liable to be moved from their 
proper positions. Therefore, as disclosed in the descrip- 
tion of the preferred embodiment of this publication, it is 
necessary to hold the articles by upper and lower belts 
during transportation, causing another problem such as 
lower productivity and higher manufacturing costs be- 
cause of complex construction of the whole machine. 

Additionally, with this packaging machine, the rota- 
tion of the end sealer is started when the rear portbn of 
each article fed into the tubular film is detected by a pho- 
toelectric sensor. Therefore, if a film for packaging arti- 
cles therein is not a transparent one, it is difficult to detect 
the articles and it is not possible to start rotatksn of the 
end sealer. 

Further, since the starting of rotation of the end seal- 
er depends only on the detection of the rear portion of 
each article by the sensor positioned just before the end 
sealer, no crosswise seal is made in a position forwardty 
of the article which has been fed at the first time, so that 
an improper packaging is caused. 

On the other hand, with the "Horizontal 
Form-Fill-Seal Packaging Machine' disclosed in Japa- 
nese Laid-Open Patent Publication No. 4-57708, since 
the feeding speed is varied with change of the length of 
articles detected by the article detection sensor, the dis- 
tance between two adjacent articles fed into the tubular 
film may be varied in response to an instantaneous 
change in the feeding speed, particularly during a 
high speed operation. Further, such change in the film 
feeding speed may cause unstable lengthwise and 
crosswise seal of the film, so that the sealing operation 
cannot be properly performed. 



It is, accordingly, an object of the present invention 
to provide a horizontal form-fill-seal packaging machine 
and a method of controlling the same which do not cause 
an improper sealing or an improper packaging even if 
articles having different lengths are fed at random to be 
packaged. 

In is another object of the present invention to pro- 
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vide a horizontal fomn-fiil-seal packaging machine and a 
method of controlling the same which are not influenced 
by the transparency of a packaging film to be used and 
which provide excellent pillow packages with package 
length suitably varied in response to the length of each 
article fed into the film. 

It is a further object o1 the present invention to pro- 
vide a horizontal torm-fill-seat packaging machine which 
can reliably package articles without causing any change 
in positions of the articles during transportation in a 
high-speed operation. 

According to the present invention, there is provided 
a horizontal form-fill seal packaging machine compris- 
ing: 

a former for forming a film supplied from a film 
source into a tubular configuration with lapped side edg- 
es extending in a longitudinal direction of the film; 

a conveyor for conveying articles to be packaged 
and for feeding articles into the tubular film one after an- 
other; 

a fin sealer for sealing the lapped edges of the tu- 
bular film in the longitudinal direction with the articles po- 
sitioned within the tubular film; 

an end sealer for sealing the tubular film in a cross- 
wise direction thereof in a position between two adjacent 
articles: 

a film feeding mechanism for feeding the film sup- 
plied from the film source into the end sealer via the 
former and the fin sealer; 

a plurality of pushers mounted on the conveyor and 
equi-dislantly spaced from each other in the feeding di- 
rection of the articles, each of the pushers defining the 
position of a rear end of the article opposite to the feeding 
direction of the article; 

a length detector for sequentially detecting the 
length in the feeding direction of the articles conveyed 
by the conveyor; and 

a controller for controlling the conveyor and the end 
sealer in response to the length of each article detected 
by the length detector, the controller controlling the 
speed of the conveyor such that an equi-distant space 
is formed between each two adjacent articles, and con- 
trolling the operation timing of the end sealer such that 
the end sealer seals the tubular film in substantially the 
central position of the space between two adjacent arti- 
cles. 

According to the present Invention, there is also pro- 
vided a method of controlling a horizontal form-fill-seal 
packaging machine including a former for forming a film 
supplied from a film source into a tubular configuration 
with lapped side edges extending in a longitudinal direc- 
tion of the film, a conveyor for conveying articles to be 
packaged and for feeding articles into the tubular film one 
after another, a fin sealer for sealing the lapped edges 
of the tubular film in the longitudinal direction with the 
articles positioned within the tubular film, an end sealer 
for sealing the tubular film in a crosswise direction there- 
of in a position between two adjacent articles, and film 



feeding mechanism for feeding the film supplied from the 
film source into the end sealer via the former and the fin 
sealer, comprising the steps of: 

s a) sequentially detecting the length in the feeding 
direction of the articles conveyed by the conveyor; 

b) controlling the speed of the conveyor such that 
an equi-distant space is formed between each two 

10 adjacent articles; and 

c] controlling the operation timing of the end sealer 
such that the end sealer seals the tubular film in sub- 
stantially the central position of the space between 

IS two adjacent articles. 

With the machine and the method of the present In- 
vention, the speed of the conveyor is varied in response 
to the length of each article, so that the articles are 
equi -distantly spaced from each other when they are 
supplied into the tubular film formed by the former. In ad- 
dition, the driving speed of the end sealer Is varied in 
response to the length of each article, so that the cross- 
wise seal can be pertormed exactly in the central position 
between two adjacent articles fed into the tubular film. 
Further, since the articles are transported by the convey- 
or with their rear ends supported by the corresponding 
pushers, the articles do not move relative to the conveyor 
during transportation in a high-speed operation. 

In connection therewith, it is preferable that the 
length detector is operable to detect the position of the 
forward end of each of the articles on the conveyor, so 
that the length of each article can be reliably detected. 

Preferably, the controller may normally controls the 
speed of the conveyor, the feeding speed of the film feed- 
ing means and the operation liming of the end sealer to 
a first reference speed, a second reference speed and 
a reference timing, respectively, for packaging a refer- 
ence number per hour of articles having a reference 
length, and the controller controls the speed of the con- 
veyor and the operation timing of the end sealer to be 
varied from the first reference speed and the reference 
timing, respectively, in response to the difference be- 
tween the detected length of each article and the refer- 
ence length. Further, when no article has been detected 
between two adjacent pushers, the controller holds the 
speed of the conveyor means at the first reference speed 
and reduces the driving speed of the film feeding mech- 
anism and the end sealer so as to stop the same for pre- 
venting production of an empty package. 

In case that the end sealer is rotatably driven, the 
control of the operation timing of the end sealer may be 
pertormed on the basis of speed varying control of the 
rotational speed. 

In order to perform the control by the controller, the 
conveyor, the end sealer and the film feeding mechanism 
may include motors, particularly servo motors, as drive 
devices which are independently driven of each other. 
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An encoder is associated with each ot the motors and 
outputs, to the controller, pulse signals representing the 
rotational position and the speed of the corresponding 
nriotor. 

The machine may include a pusher position detector 6 
and an end sealer position detector. The pusher position 
detector is operable to detect the current position of each 
pusher. The end sealer position detector is operable to 
detect an origin position which is a reference position of 
rotation of the end sealer. Delecting signals from the io 
pusher position detector and the end sealer position de- 
tector as well as a detecting signal from the length de- 
tector is inputted to the controller and the controller out- 
puts control signals to the motors of the conveyor, the 
end sealer and the film feeding mechanism based on the 
detecting signals from the detectors. 

The invention will become more apparent from the 
appended claims and the description as it proceeds in 
connection with the drawings. 

20 

Brief Description of the Drawings 

FIG. 1 is a schematic overall view of a horizontal 
form-fill- seal packaging machine according to an 
embodiment of the present invention; 2$ 

FIG. 2 is a timing chart showing variable speed con- 
trol of servo motors for driving a supply conveyor and 
a film feeding mechanism of the machine shown In 
FIG. 1; 30 

FIG. 3 is an explanatory graph showing a speed 
increasing and decreasing control of the servo motor 
of the supply conveyor; 

3S 

FIG. 4 is a graph similar to FIG. 3 but showing a dif- 
ferent control pattern; 

FIG. 5 is an explanatory view of a register in which 
pulse data for speed increasing and decreasing con- 40 
trol of the servo motor of the supply conveyor is 
stored; 

FIG. 6 is a view similar to FIG. 5 but showing the 
state where each stored data part has been shifted; 

FIG. 7 is a view similar to FIG. 5 but showing the 
state where new data has been stored; 

FIG. 8 is an explanatory graph showing a basic 
speed increasing and decreasing control of an end 
sealer of the machine; 

FIG. 9 is an explanatory graph showing various con- 
trol patterns of continuous speed increasing and 55 
decreasing control when the articles having different 
length from a reference length are to be pacl^ged; 



FIG. 10 is a schematic view showing the operation 
of the end sealer; 

FIG. 11 is a view similar to FIG. 1 but showing vari- 
ous basic parameters for controlling the supply con- 
veyor and the end sealer; 

FIGS. 1 2(A) and 1 2(B) are block diagrams of a con- 
troller of the machine; 

FIG. 1 3 is a flow chart showing a control for a setting 
operation of the machine; and 

FIGS. 14 to 17 are various flow charts showing var- 
ious controls each subsequently performed after the 
control of the flow chart shown in FIG. 13. 

Detailed Description of the Preferred Embodiment 

An embodiment of the present invention will now be 
explained with reference to the accompanying drawings. 

Referring to FIG. 1, there is shown a horizontal 
form-fill-seal-packaging machine 1 in schematic view. 
The machine 1 includes a former 4, a supply conveyor 
5, a pair of seal rollers 11 (only one shown in the drawing) 
and an end sealer 6. A film 3 fed from a supply roll 2 is 
formed into a tubular film 3A by the former 4, so that side 
edges are lapped with each other. The supply conveyor 
5 feeds articles Wl into the tubular film 3A one after an- 
other. The lapped side edges of the tubular film 3A is 
sealed in the lengthwise direction of the film 3A by the 
seal rollers 11 . The tubular film 3A Is thereafter sealed in 
the crosswise direction in a position between two adja- 
cent articles Wl , so that desired packages W2 are suc- 
cessively fomned. 

The supply conveyor 5 includes a plurality ot push- 
ers 7 mounted on a conveyor belt and extending verti- 
cally relative to the conveyor belt. The pushers 7 are 
equally spaced from each other by a predetermined dis- 
tance and serve to support rear portions of the articles 
W1 during transportation. The supply conveyor 5 is driv- 
en by a servo motor Ml. An encoder El is associated 
with the servo motor Ml for outputting pulse signals in 
response to a moving position and the speed of the sup- 
ply conveyor 5. 

Here, the supply conveyor 5 is driven at a speed de- 
termined on the basis of data relating to a packaging ca- 
pacity inputted to a controller having a control circuit as 
will be explained later. Additionally, the speed of the sup- 
ply conveyor 5 is controlled to be varied with a difference 
between the length of each article W1 and a reference 
length obtained from data inputted to the controller. Fur- 
ther, as will be seen from FIG. 1 , each pusher 7 mounted 
on the supply conveyor 5 is inclined downwardly at a po- 
sition where each article Wl is fed into the tubular film 
3A formed by the former 4. Each pusher 7 thereafter re- 
covers its position for supporting a new article Wl . 

The film 3 wound on the supply roll 2 is fed to the 
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former 4 via a pair of film drawing rollers 8. The lapped 
side edges of the tubular film 3A formed by the former 4 
is flipped between a pair of film feeding rollers 10 (only 
one shown in the drawing) and is guided by the same 
forv^'ardly. The seal rollers 1 1 are disposed adjacent and 5 
forv^'ardly of the film feeding rollers 10 so as to seal the 
lapped side edges of the tubular film 3A in the lengthwise 
direction. The film drawing rollers 8, the film feeding roll- 
ers 10 and the seal rollers 11 constitute a film feeding 
mechanism and are synchronously driven with each oth- io 
er by a servo motor M2. In a normal operation, the tubular 
film 3A is fed at a uniform speed or a film feeding speed 
determined by 'film length for reference package length" 
X "packaging capacity". Data of "film length tor reference 
package length" and "packaging capacity" is inputted to 
the controller as will be explained later. In an emp- 
ty-package prevention control which will be explained 
later, a speed-reducing and stopping control as well as 
a starling and speed-increasing control is performed for 
the film feeding mechanism including the film drawing 
rollers 6, the film feeding rollers 11 and the seal rollers 
1 1 . An encoder E2 Is associated with the servo motor M2 
for outputting pulse signals in response to a film feeding 
position and the feeding speed of the film feeding mech- 
anism. 2S 

The end sealer 6 is driven by a sen/o motor M3 for 
sealing and cutting the tubular film 3A in a position be- 
tween two adjacent articles W1 so as to successively 
form the packages W2. Since the speed of the end sealer 
6 is controlled to be varied as will be explained later, an 30 
encoder E3 is associated with the servo motor M3 for 
outputting pulse signals in response to a rotational posi- 
tion and a rotational speed of the end sealer 6. 

In the normal operation, based on the data relating 
to film length for reference package length" and "pack- 35 
aging capacity" as well as data relating to "distance (SL) 
between two adjacent articles W1 " inputted to the con- 
troller, the end sealer 6 is operated to seal and cut the 
tubular film 3A in the crosswise direction in a central po- 
sition between two adjacent articles W1 having the ref- 40 
erence length. 

An article detection sensor Fl shown in FIG. 1 suc- 
cessively detects the articles Wl during transportation 
by the supply conveyor 5. The article detection sensor 
F 1 continuously outputs a detection signal as long as the 
article Wl is detected. However, the control circuit of the 
controller receives only a part of the detection signal 
which is outputted when the sensor Fl detects the front 
end of the article Wl, and such a part of the detection 
signal is used to determine the length of the article Wl . so 

A supply origin sensor F2 outputs an origin signal 
when each pusher 7 is inclined downwardly or when 
each pusher 7 reaches the position for feeding the article 
Wl into the tubular film 3A. However, once the origin sig- 
nals are outputted to and stored in a control circuit of the 
controller during a setting operation prior to the normal 
operation, no further origin signal is received by the con- 
trol circuit. Here, the setting operation is pertormed to 
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synchronize the servo motors Ml of the supply conveyor 
5, the servo motor M2 of the film feeding mechanism and 
the servo motor M3 of the end sealer 6 with each other. 

As will be explained later, current posrtions of the 
pushers 7 are recognized on the basis of the signals from 
the supply origin sensor F2 and the signals from the en- 
coder El . An end sealer origin sensor F3 outputs an or- 
igin signal when the end sealer 6 reaches an origin po- 
sition displaced by an angle of 180'* in the rotational di- 
rection from an engaging position for sealing engage- 
ment. 

The article detection sensor Fl , the supply origin de- 
tection sensor F2, the end sealer origin sensor F3 and 
the encoders El, E2 and E3 are connected to an input 
side of the control circuit, while the servo motors Ml for 
the supply conveyor 5, the servo motor M2 for the film 
feeding mechanism and the servo woXot MS for the end 
sealer 6 are connected to sen/o drivers SDR1 , SDR2 and 
SDR3 of the control circuit, respectively. The sen/o driv- 
ers SDRI, SDR2 and SDR3 are shown in FIGS. 12(A) 
and 12(B) and will be explained later. 

A control operation of the servo motor Ml tor driving 
the supply conveyor 5 will now be explained with refer- 
ence to FIGS. 2, 3 and 4. 

During the setting operation of the machine 1 for 
synchronization of the servo motors Ml , M2 and M3 with 
each other, the current positions of the pushers 7 are rec- 
ognized on the basis of the origin detection signals from 
the supply origin sensor F2 and the pulse signals from 
the encoder El. 

In connection with the drive control of the supply 
conveyor 5 by the servo motor Ml, the pushers 7 are 
equally spaced from each other, and one pitch of the 
pushers 7 as well as the reference length of the article 
Wl is defined by the number of pulses of predetermined 
frequency. Thus, the reference length of the article Wl 
is determined by ["reference package length" - "distance 
(SL) between two adjacent articles Wl"], The data of 
"reference package length" and "distance (SL) between 
two adjacent articles Wl" is inputted to the controller. 
The value of the reference length thus obtained Is con- 
verted into the number of pulses which correspond to the 
number of pulses for one pitch of the pushers 7, so that 
the reference length is defined. In addition, if the length 
of the article Wl detected by the article detection sensor 
Fl is different from the reference length, the difference 
between these length are also converted into the number 
of pulses. 

Relerring to FIG. 2, there is shown a chart illustrating 
a speed increasing and reducing control of the servo mo- 
tor Ml for the supply conveyor 5. As wilt be seen from 
FIG. 2, the speed of the sen/o motor Ml is increased 
when the length of the article Wl detected by the article 
detection sensor Fl is shorter than the reference length. 
On the other hand, the speed of the servo motor Ml is 
reduced when the length of the article Wl is greater than 
the reference length. The control to increase or reduce 
the speed of the sen/o motor Ml is started on the basis 
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of the origin detection signals stored in the setting oper- 
ation when each pusher 7 reaches the position to be 
downwardly inclined. 

The speed increasing and reducing control to cope 
with the difference between the length of the article W1 
and the reference length is performed basically in a pat- 
tern that the speed is increased (reduced) from a refer- 
ence speed to a uniform speed and is thereafter reduced 
(Increased) to the reference speed. 

In order to perform such a variable speed control of 
the supply conveyor 5, data relating to number of pulses 
and acceleration for speed increase (decrease) is input- 
ted to the controller by means of a key board, etc. Based 
on these data, a period (ACT) after increasing (reducing) 
the speed until reaching the uniform speed is calculated 
from the foltowing expression (1), and the value of the 
uniform speed is then determined: 

ACT = TOP/AC (X tmsec) (1 ) 

Number of pulses for speed increase: TOP 
(number of pulses/tmsec) 

Acceleration: AC [number of pulsesAmsec]/tmsec 

Here, the period after Increasing (reducing) the 
speed from the reference speed until reaching the uni- 
form speed is equal to the period after reducing (increas- 
ing) the speed from the uniform speed until reaching the 
reference speed. Further, the amount of movement of 
the conveyor 5 during the latter period is the same as the 
amount of movement during the former period. 

Therefore, when a difference A1 between the length 
of the article Wl and the reference length Is greater than 
TOP (number of pulses for speed Increase) x ACT (pe- 
riod after increasing (reducing) the speed until reaching 
the uniform speed), the speed reducing (increasing) tim- 
ing is set during the uniform speed period as shown in 
FIG. 3. Thus, the speed reducing (increasing) timing is 
determined by the following expression (2) tor the varia- 
ble speed control pattern: 

A1/TOP[x tmsec] (2) 

When the difference A1 is smaller than TOP x ACT, 
the speed reducing (increasing) timing is set during the 
speed increasing (reducing) period as shown in FIG. 4. 
Thus, the speed reducing (increasing) timing is deter- 
mined by the following expression (3) for the variable 
speed control pattern: 

{AVAC)^^ [x tmsec] (3) 

Meanwhile, in the normal operation, the servo motor 
M2 for the film feeding mechanism feeds the film 3A at 
a reference feeding speed determined by ["reference 
film length for reference package length" x "packaging 
capacity"]. The data of "reference film length for refer- 
ence package length" and "packaging capacity is input- 
ted to the controller. However, when no article Wl has 
been detected for any of the pushers 7, the feeding 
speed is temporarily reduced to become zero. The feed- 
ing mechanism is again started when the article Wl has 
been detected for the subsequent pusher 7. No empty 



package is therefore produced. 

As described above, when the article detection sen- 
sor Fl detects the article Wl , the length of the article Wl 
is calculated on the basis of the signal inputted to the 
£ control circuit, and at the same time therewith, the 
number of pulses for increasing or reducing the speed 
of the supply conveyor 5 is calculated on the basis of the 
difference between the length of the article Wl and the 
reference length. Data of the number of pulses is then 
TO successively stored in a shift register SR having four 
frames (see FIGS. 5 to 7). The supply origin signals are 
successively produced as the pushers 7 reach the posi- 
tions to be downwardly inclined, and based on the supply 
origin signals, among the data of the number of pulses 
'5 stored in the shift register SR. the data part (-10 in FIG. 
5) stored in the rightmost frame in FIG. 5 is in turn picked 
up. Based on the picked data part, the controller cateu- 
lates a timing Ql for reducing (increasing) the speed of 
the conveyor 5 and performs the necessary speed re- 
ducing (increasing) control. A timing Q2 for increasing 
(decreasing) the speed from the normal speed is fixed 
to coincide with the timing when each pusher 7 reaches 
the supply origin. 

When the rightmost data part (-10) is picked up from 
the shift register SR, the remaining data parts are in turn 
shifted rightwardly by one frame as shown in FIG. 6, so 
that the leftmost frame of the shift register SR becomes 
empty. However, when the next article Wl is detected by 
the article detection sensor F1, the controller calculates 
the number of pulses for increasing or decreasing the 
speed based on the difference between the length of that 
article Wl and the reference length, and such calculated 
number of pulses is then stored in the leftmost frame of 
the shift register SR as shown in FIG. 7. 

A description will now be given as to the control of 
the end sealer 6 for crosswise sealing of the tubular film 
3A in a position between each two adjacent articles W1 . 

The control of the end sealer 6 has a basic pattem 
in which one cycle of control is performed such that, upon 
receiving an operation starting signal, the end sealer 6 
is rotated at one time starting from a waiting position 
where the tubular film 3A does not receive any thermal 
influence from sealing surfaces of the end sealer 6. The 
waiting position may be a 180' position displaced 180' 
from an engaging position of the sealing surfaces or may 
be selectively determined within a range between +90® 
and -90*^ from the 180^ position, in this embodiment, the 
waiting position is set to the 180' position. During one 
rotation of the end sealer 6, the following control is per- 
formed for the servo motor M3 for driving the end sealer 
6. Upon inputting the operation starting signal to an end 
sealer control circuit of the control circuit indicated as 
M3DRIVE in FIG. 12(B), the servo motor M3 is started 
to be driven. The speed of the servo motor M3 is con- 
trolled such that the rotational speed of the sealing sur- 
faces of the end sealer 6 substantially coincide with the 
moving speed of the tubular film 3A when the end sealer 
6 reaches the engaging position for sealing the tubular 
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film 3A. Further based on the packaging capacity set In 
the controller, the rotational speed of the end sealer 6 is 
continuously variably controlled through the servo nnotor 
M3 such that the end sealer 6 is rotated at one time dur- 
ing a predetermined time so as to provide a reference s 
package length corresponding to the reference length of 
the article W1. When the length of the article W1 is dif- 
ferent from the reference length, the speed is varied to 
cope with such difference in length. 

Although the variable rotational speed control is per- io 
formed for the servo motor M3 as described above, for 
ease of explanation, the following description will be giv- 
en on the assumption that an uniform rotational speed 
control is performed. 

FIGS. 8 and 9 are explanatory graphs showing the ^£ 
rotational speed of the end sealer 6 (in the axis of ordl- 
nates) with respect to the position of the film 3A when 
the length of the article W1 is different from the reference 
length. Here, the end sealer 6 Is continuously rotated on 
the condition that the sen/o motor M3 is driven at the uni- 20 
form speed as described above. As shown in FIG. 6, the 
rotational control of the end sealer 6 is performed basi- 
cally in a pattern including a speed increasing period, a 
speed reducing period and a uniform speed period. The 
speed increasing period Is started when the operation 2S 
starting signal is outputted. The speed reducing period 
Is started from a speed reduction starting timing D and 
continues until the speed is reduced to zero. Data for in- 
creasing and reducing the speed in the speed increasing 
and reducing periods is inputted to the controller. The 30 
uniform speed period is determined such that, during the 
total periods of the speed increasing period, the speed 
reducing period and the uniform speed period, the end 
sealer 6 is rotated at one time which corresponds to a 
film feeding length for one package of the article W1 hav- 36 
Ing the reference length. 

When the articles W1 having different length from 
each other are fed into the tubular film 3A one after an- 
other, the basic pattern is modified to include a speed 
varying control during the rotation of the end sealer 6. 40 
Thus, when the length ot the article W1 supplied into the 
tubular film 3A is greater than the reference length, the 
operation starting signal is outputted at a timing later than 
the speed reduction starting timing D. Then, the end 
sealer 6 Is rotated at a uniform speed from the timing of ^5 
outputting of the operation starting signal (timing Q) In 
FIG. 9) to a timing®in FIG. 9 where the line of the uni- 
form speed intersects the line of the speed increasing 
period of the basic pattern which starts from the timing 
Q) The speed is thereafter increased from the timing® 
to reach the uniform speed period of the basic pattern at 
a tlming@in FIG. 9. 

When the length of the article W1 Is shorter than the 
reference length, the operation starting signal is output- 
ted at a timingOin FIG. 9 during the uniform speed pe- ss 
riod of the previous cycle of pattern, and the speed is 
increased from the timing@to a timing®corresponding 
to the speed reducing timing D by the same increasing 



ratio as the speed increasing period of the basic pattern. 
Then, the end sealer 6 is rotated at a uniform speed until 
a timingC^orresponding to the end of the speed increas- 
ing period of the basic pattern. The speed is thereafter 
reduced to reach a normal uniform speed of the basic 
pattern for the reference length at a timing® 

When the length of the article W1 coincides with the 
reference length, the speed reduction timing D of the ba- 
sic pattern coincides with a timing®of outputting of the 
operation starling signal, so that the end sealer 6 is ro- 
tated at the normal uniform speed of the basic pattern. 

With the above speed varying control ot the end 
sealer 6, when the length of the article W1 fed into the 
tubular film W1 is greater than the reference length, the 
amount ot rotation of the end sealer 6 is reduced by an 
amount corresponding to an area BV or an area B2' in 
FIG. 9 which coincides with an amount of an area 81 or 
an area B2 in FIG. 9 corresponding to the amount of 
feeding of the tubular film 3A during the period from the 
speed reduction starting timing D to the timing of output- 
ting the operation starting signal. On the other hand, 
when the length of the article W1 is shorter than the ref- 
erence length, the amount of rotation of the end sealer 
6 is increased by an amount corresponding to an area 
C in FIG. 9 which coincides with an area C In FIG. 9 
corresponding to the amount of feeding of the tubular film 
3A during the period from the timing of outputting the op- 
eration starting signal to the speed reduction starting tim- 
ing D. 

The sen^o motor M3 Is thus controlled to vary its ro- 
tational speed such that the rotational position of the end 
sealer 6 with respect to the film 3 fed at the uniform speed 
is adjusted in response to the difference between the 
length of the article W1 fed into the tubular film 3A and 
the reference length. Consequently, the end sealer 6 can 
provide an excellent corsswise seal in a central position 
between two adjacent articles W1 . 

The timing of outputting of the sealing operation 
starting signal is determined on the basis of the position 
of the tubular film 3A where the article W1 is fed into the 
tubular film 3A from the supply conveyor 5. More specif- 
ically, the timing of outputting the sealing operation start- 
ing signal is determined by the number of pulses which 
represent the position of the tubular film 3A such that the 
crosswise seal is performed In a central position between 
the rear end of the article W1 and the front end of the 
next article W1 through engagement of the sealing sur- 
faces of the end sealer 6. 

When the supply origin signal is outputted due to the 
supply of the article W1 Into the tubular film 3A (due to 
downward inclining movement of the pusher 7), pulse 
data which are obtained from the pulses outputted from 
the encoder E2 associated with the sen^o motor M3 are 
read out. Based on the read-out data, a calculation proc- 
ess which will be explained later Is performed, so that 
the timing of outputting the operation starting signal cor- 
responding to the position for crosswise sealing rear- 
wardly of the article W1 fed to the tubular film 3 is stored 
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in a register (not shown) as pulse data representing the 
moving position of the film 3. 

The calculation process will now be explained with 
reference to FIG. 1 0 in connection with the timing of out- 
putting the operation starling signal which is produced 
when the article W1 is fed into the tubular film 3A for rep- 
resenting the crosswise sealing position. 

The following expression is used to calculate the 
number of pulses FP representing the distance of the film 
3A between the center of rotation of the end sealer 6 and 
the position where the article W1 is fed into the tubular 
film 3A (the position where the corresponding pusher 7 
is brought to be Inclined downwardly): 
FP = (BL -i- NL) X P 

BL: distance between the center of rotation of the 
end sealer 6 and the position where the article 
W1 is fed into the tubular film 3A 

P: number of pulses corresponding to the film 

length for one reference package length 

NL: film length for one reference package length 

The position of the tubular film 3A to be sealed by 

the end sealer 6 is rearwardly of the position which is 
obtained by the above expression and which corre- 
sponds to the position of the rear end of the article W1 
at the time when the article W1 is fed into the tubular film 
3A. The former position and the latter position is spaced 
from each other by the distance of 1/2 times the distance 
SL between two adjacent articles W1 fed into the tubular 
film 3A. In addition, since the waiting position of the end 
sealer 6 Is displaced by an angle of 160** from the en- 
gaging position, the timing of sealing operation of the end 
sealer 6 is obtained, as the number of pulses corre- 
sponding to the amount of feeding of the film 3A from the 
current position, while taking into account of the film 
feeding length during the rotation from the waiting posi- 
tion to the engaging position of the end sealer 6. Data of 
such number of pulses is successively stored in a mem- 
ory of the controller. Thus, the data of number of pulses 
representing the film posltbn is calculated from the fol- 
lowing expression: 

Sealing operation starting timing = FP + fp + p - a 

fp: number of pulses at the current film position 
counted from the position where the article W1 
Is fed into the tubular film 3A 

a: number of pulses (P/2) corresponding to the 

film feeding amount during rotation of the end 
sealer 6 from the waiting position to the engag- 
ing position 

P: number of pulses corresponding to the dis- 

tance of 1/2 times the distance (SL) between 
two adjacent articles W1 fed into the tubular 



film 3A 

The operation starting signal is outputted when the 
number of pulses concerning the film position, which has 

s been continuously stored in the memory during move- 
ment of the film 3, reaches a stored pulse data, so that 
the end sealer 6 Is controlled to perform the crosswise 
seal in the central position between two adjacent articles 
W1 . During one rotation of the end sealer 6, the speed 

10 varying control Is performed In response tothe difference 
between the length of the article W1 fed into the tubular 
film 3A and the reference length. In addition, as long as 
the articles W1 are successively fed into the tubular film 
3A, the data concerning the timing of the operation start- 

IS ing signal of the end sealer 6 is successively stored in 
the memory. Based on the stored data, the control circuit 
calculates the continuous speed varying control pattern, 
and the rotational speed of the end sealer 6 is controlled 
according to the calculated pattern data 

20 The following data is inputted to the control circuit 
for the control of the supply conveyor 5, the control for 
the uniform speed of the film 3 and the control of the end 
sealer 6 as described above (FIG. 11 is an explanatory 
view showing these data): 

2$ 

(1) Film length for one reference package length 

(2) Packaging capacity (number of packages of the 
articles having the reference length to be produced 

30 during a predetermined time) 

(3) Distance (SL) between two adjacent articles W1 
fed into the tubular film 3A 

3S (4) Pitch (AP) of the pushers 7 on the supply con- 
veyor 5 

(5) Distance (r) between the article detection sensor 
Fl and one of the pushers 7 positioned rearwardly 

<o of the sensor Fl when any one of the pushers 7 has 
brought to be inclined (distance (r) is used for cak:u- 
lating the length of the article) 

(6) Distance (R) between the sensor Fl and the 
46 position where the pushers 7 are brought to be 

inclined 

Here, the distance (R) is used to determine the 
number of the pushers 7 which will be brought to be 
inclined after any one of the articles W1 has been 
so detected by the sensor F1, and based on such 
number, after the article W1 has been detected by 
the sensor F 1 , the variable speed control of the sup- 
ply conveyor 6 is perlormed in response to the length 
of the detected article W1 . 

ss 

(7) Values (TOP and AC) for increasing and reduc- 
ing the speed of the supply conveyor 5 during the 
variable control of the same 
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(8) Values for increasing and reducing the speed of 
the end sealer 6 during the variable control of the 
same 

Referring to FIGS. 12(A) and 12(B), there is shown 
a block diagram of the control circuit of the servo motors 
Ml, M2 and M3. The servo motor Ml drives the supply 
conveyor 5. the servo motor M2 drives the film feeding 
mechanism including the film drawing rollers 8, the film 
feeding rollers 10 and the seal rollers 11. FIGS. 13 to 17 
show flowcharts illustrating the control process of the 
supply conveyor 5, the film drawing rollers 8 and the end 
sealer 6 through driving control of the servo motors Ml, 
M2 and MS. 

The control of the supply conveyor 5, the film draw- 
ing rollers 6 and the end sealer 6 is performed by the 
control circuit including a microcomputer (not shown) as 
a main part and will now be described with reference to 
FIGS. 12(A) and 12(B) to FIG. 17. In FIG. 12(A), virtual 
M is a circuit to produce a basic clock pulse for the control 
circuit. 

A supply conveyor control circuit Ml DRIVE outputs 
a drive signal (converted into an analog valued at Ml DA) 
to the servo driver SDR1 for driving the servo motor Ml . 
A film feeding control circuit M2DRIVE outputs a drive 
signal (converted into an analog value at M2DA) to the 
servo driver SDR2 for driving the servo motor M2. An 
end sealer control circuit M3DRIVE outputs a drive signal 
(converted into an analog value at M3DA) to the sen^o 
driver SDR3. The servo drivers SDRl , SDR2 and SDR3 
supply drive currents to the servo motors Ml, M2 and 
M3, respectively. The encoders El, E2 and E3 are as- 
sociated with the servo motors M1, M2 and M3. respec- 
tively, as described above. 

The flowchart shown in FIG. 1 3 illustrates the control 
for the setting operation which is started when a start but- 
ton (not shown) of the controller is operated after a power 
Is supplied to the machine 1 . 

In Steps S10. S11 and SI 2, the supply conveyor 5 
is started for movement at low speed. Then, the supply 
origin sensor F2 outputs origin detection signals which 
are stored in the register as supply origin signals for syn- 
chronizing the position of the supply conveyor 5 with the 
position of the end sealer 6. In addition, based on the 
supply origin signals and output pulse signals from the 
encoder El . the current positions of the pushers 7 on the 
supply conveyor 5 are recognized. 

On the other hand, in Steps SiOO, SlOl , S102 and 
SI 03. the end sealer 6 is started for rotation at lower 
speed. Then, the end sealer origin sensor F3 outputs an 
origin detection signal which is stored in the register as 
a sealer origin signal for synchronizing the position of the 
end sealer 6 with the position of the supply conveyor 5. 
In addition, based on the sealer origin signal and output 
pulse signals from the encoder E3, the current rotational 
position of the end sealer 6 is recognized. 

Further, the position of the end sealer 6 relative to 
the position of the supply conveyor 5 is adjusted such 



that the crosswise seal is performed in a position be- 
tween two adjacent articles W1 having the reference 
length which is given from the inputted data, in other 
wordS: the engaging position of the end sealer 6 is ad- 
s justed. 

When the setting operation of the supply conveyor 
5 and the end sealer 6 has been completed in Step SI 3, 
the machine 1 is stopped, and then the operation mode 
of the machine is changed to a continuous operation 
10 mode. 

When the start button is operated in Step S14, the 
supply conveyor control circurt Ml DRIVE, the film feed- 
ing control circuit M2DRIVE and the end sealer control 
circuit M3DRIVE output driving signals to the sen/o driver 
^s SDRl , the s ervo driver SDR2 and the servo driver SDR3, 
respectively, so that the sen/o nrK>tors Ml, M2 and M3 
are simultaneously started to drive the supply conveyor 
5, the film feeding mechanism and the end sealer 6, re- 
spectively: and so that the servo motors Ml , M2 and M3 
are driven synchronously with each other with respect to 
their speed and positions in response to the inputted data 
of the packaging capacity and the reference length of the 
articles W1. 

Alphabets A, B. C and D in FIG. 13 following Step 
S14 indicate that the process proceeds from Step 814 
to Step S20 in FIG. 14, to Step S200 in FIG. 15. to Step 
S300 in FIG. 16 and to Step S400 in FIG. 17, respective- 
ly 

In Step S20 of FIG. 14, the article detection sensor 
Fl outputs the article detection signals when it detects 
the an ides W1 each supplied between two adjacent 
pushers 7 of the supply conveyor 5 one after another. 
The process then proceeds to Step S21 where the dif- 
ference between the length of each article W1 and the 
reference length is calculated from the current position 
of the conveyor 5 at the time when the detection signal 
is outputted, based on the inputted data of the distance 
(r) between the article detection sensor Fl and the push- 
er 7 positioned just rearwardly of the sensor Fl when 
any of the pushers 7 has brought to be downwardly in- 
clined. 

The process then proceeds to Step S22 where the 
pulse data of the amount of increasing or decreasing the 
speed of the supply conveyor 5 is calculated on the basis 
of the inputted data of the distance SL between two ad- 
jacent articles W1 such that the articles W1 are equally 
spaced from each other when the articles W1 are fed Into 
the tubular film 3A. The calculated pulse data is then 
stored in the shift register SR in Step 823. and the proc- 
ess returns to Step S20. 

Step S200 of FIG. 1 6 determines whether any of the 
pushers 7 is at the supply origin position (downwardly 
inclining position). If the determination is YES, the proc- 
ess proceeds to Step S201 where the part of the data 
positioned in the rightmost frame of the shift register SR 
is taken out. The process then proceeds to Step 202 
where the operation starting timing of the end sealer 6 is 
calculated to correspond to the pulse data of the film po- 
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sition and where the calculated data is stored in the reg- 
ister. The control for Increasing or decreasing the speed 
of the supply conveyor 5 is then started in Step S203 
based on the pulse data taken out from the rightrriost 
frame of the shift register SR. Step S204 determines s 
whether the speed has been varied by the necessary 
amount. If the determination is YES, the process pro- 
ceeds to Step S205 where the speed of the supply con- 
veyor 5 returns to normal, and the process thereafter re- 
turns to Step S200. 10 

Step S300 of FIG. 16 determines whether the pulse 
value of the current film position coincides with the pulse 
data of the film position for the sealing operation starting 
signal stored in the register. If the determination is YES, 
the process proceeds to Step S301 where the sealing 75 
operation starting signal Is outputted to the end sealer 
control circuit M3DRIVE shown In FIG. 12(B) so as to 
drive the servo motor M3 and to rotate the end sealer 6 
at one time. During such rotation of the end sealer 6, the 
speed varying control is performed in addition to the ba- 
sic variable speed control it the length of the article W1 
is different from the reference length. 

Meanwhile, as described in connection with FIGS, 
8 and 9, as for the rotational control of the end sealer 6, 
the operational data during the continuous rotation of the 
end sealer 6 is determined on the basis of the data of the 
sealing operation starting signals which are successively 
stored In the memory. More specifically, the operational 
data is obtained through superposition of operation con- 
trol data Mel , Me2, Me3 and Me4 shown in FIG. 12(B). 30 
Based on the operational data thus obtained, the speed 
varying control is performed in response to the difference 
between the length of the article W1 and the reference 
length. 

On the other hand, in Step S400 of FIG. 17, the film 3S 
feeding control circuit M2DRIVE shown in FIG. 12(B) 
outputs a control signal to drive the servo motor M2 at a 
uniform speed corresponding to the film feeding speed 
obtained from "reference package length' x "packaging 
capacity' both inputted to the controller. The film drawing 
rollers 8, the film feeding rollers 10 and the film sealing 
rollers 11 are thus rotated synchronously with each other, 
so that the film 3 is fed at a uniform speed. 

An empty package prevention process indicated by 
two-dotted chain lines in FIG. 12(A) is performed only <5 
when an empty package prevention control mode has 
been selected. No such a process is performed when the 
machine is in the normal operation mode. 

A process for 'detection of empty package preven- 
tion control timing" and a process for "production of emp- so 
ty package prevention control data (MP)' in the empty 
package prevention process will now be explained. 
When the article detection sensor F1 detects no article 
between two adjacent pushers 7, the servo motor M1 for 
the supply conveyor 5 is driven at the normal speed, 55 
while the sen/o motor M2 for the film feeding mechanism 
and the servo motor M3 for the end sealer 6 are tempo- 
rarily stopped. The servo motors M2 and M3 are again 



started when the sensor Fl detects the article W1 be- 
tween the subsequent two adjacent pushers 7. 

Further, the crosswise sealing of the film in a position 
forwardly of the article W1 fed into the film at the first time 
is suitably performed by driving the end sealer 6 based 
on the reference length W1 of the article which is ob- 
tained from the inputted data. 

As described above, with the horizontal torm-fill-seal 
packaging machine 1 of this embodiment, the speed of 
the supply conveyor 5 is controlled to be varied in re- 
sponse to the difference between the length of the article 
W1 and the reference length determined by the inputted 
data, so that the articles W1 having difference length 
from each other and fed at random into the tubular film 
3A moved at the uniform speed are equally spaced from 
each other on the tubular film 3A. The speed of the end 
sealer 6 is also controlled to be varied, sothat end sealer 
6 is brought into engagement for the crosswise seal of 
the tubular film 3A in the central position of the space 
between two adjacent articles W1. 

Although in the above embodiment, the end sealer 
6 is rotatably driven, the end sealer 6 may be driven to 
perform a box motion in which the sealing surfaces are 
moved up and down along arcuate paths in opposed re- 
lationship with each other so as to be moved toward and 
away from the positions for engagement with each other 
and in which the sealing surfaces in engagement with 
each other are moved horizontally by a predetermined 
distance for the crosswise seal of the film 3A. 

Additionally, the data to be inputted to the controller 
as described above may be replaced by different kinds 
of data as follows: 

(1) The data of 'film length for reference package 
length" may be replaced by data of "reference pack- 
age length". (The film length is to be obtained 
through calculation). 

(2) The data of "film length for reference package 
length" and "packaging capacity (the number of 
packages having reference package length to be 
produced during the predetermined time) may be 
replaced by data of "film feeding speed". 

(3) The data of "distance (SL) between two adjacent 
articles W1 to be fed into tubular film 3A' may be 
replaced by data of "reference length of article W1". 
(The distance (SL) nr^ay be calculated from "refer- 
ence package length' or lilm length for reference 
package length'.) 

(4) In place of inputting the data of "pitch of pushers 
7 of supply conveyor 5", the article detection sensor 
F1 may detect the articles W1 during the setting 
operation so as to provide a pitch representing sig- 
nal which is inputted to the controller, so that the 
pitch is automatically set. 
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While the invention has been described with refer- 
ence to a preferred embodiment thereof, it is to be un- 
derstood that modifications or variation may be easily 
made without departing from the spirit of this invention 
which is defined by the appended claims. ^ 



Claims 

1. In a horizontal form-fill-seal packaging machine io 
including a former for fomning a film supplied from a 
film source into a tubular configuration with lapped 
side edges extending in a longitudinal direction of 

the film, conveyor means for conveying articles to 
be packaged and for feeding articles into the tubular 75 
film one after another, a fin sealer for sealing the 
lapped edges of the tubular film in the longitudinal 
direction with the articles positioned within the tubu- 
lar film; 

an end sealer for sealing the tubular film in a 
crosswise direction thereof in a position between 
two adjacent articles, and film feeding means for 
feeding the film supplied from said film source into 
said end sealer via said former and said fin sealer; 
the improvement comprising: ^5 

a plurality of pushers mounted on said con- 
veyor means and equi-distantly spaced from each 
other In the feeding directfon of the articles, each of 
said pushers defining the position of a rear end of 
the article opposite to the feeding direction of the 30 
article; 

length detecting means for sequentially 
detecting the length in the feeding direction of the 
articles conveyed by said conveyor means; and 

control means for controlling said conveyor 3£ 
means and said end sealer in response to the length 
of each article delected by said length detecting 
means, said control means controlling the speed of 
said conveyor means such that an equi-dislant 
space is formed between each two adjacent articles, 
and controlling the operation timing of said end 
sealer such that the end sealer seats the tubular film 
in substantially the central position of said space 
between two adjacent articles. 

4S 

2. The machine as defined in claim 1 wherein said 
detecting means Is operable to detect the position 
of the f orvi'ard end of each of the articles on said con- 
veyor means. 

so 

3. The machine as defined in claim 1 or 2 wherein said 
control means normally controls the speed of said 
conveyor means, the feeding speed of said film 
feeding means and the operation timing of said end 
sealer to a first reference speed, a second reference 55 
speed and a reference timing, respectively, for pack- 
aging a reference number per hour of articles having 

a reference length; and wherein said control means 



controls the speed of said conveyor means and the 
operation timing of said end sealer to be varied from 
said first reference speed and said reference timing, 
respectively, in response to the difference between 
the detected length of each article and the reference 
length. 

4. The machine as defined in claim 3 wherein said con- 
trol means holds the speed of said conveyor means 
at said first reference speed and reduces the driving 
speed of said film feeding means and said end 
sealer so as to stop the same for preventing produc- 
tion of an empty package when no article has been 
detected between two adjacent pushers. 

5. The machine as defined In any preceding claim, 
wherein said end sealer is rotatably driven, so that 
the control of the operation timing of said end sealer 
is performed on the basis of speed varying control 
of the rotational speed. 

6. The machine as defined In any preceding claim, 
wherein said conveyor means, said end sealer and 
said film feeding mechanism means, said end sealer 
and said film feeding mechanism include driving 
mechanisms Independently driven of each other, 
and each of said driving mechanisms Includes a 
motor. 

7. The machine as defined In claim 6 wherein among 
said motors of said conveyor means, said end sealer 
and said film feeding means, at least said motors of 
said conveyor means and said end sealer are servo 
motors, and said control means performs speed var- 
ying control of said servo motors. 

8. The machine as defined in claim 7 wherein a first 
encoder and a second encoder are associated with 
said servo motors of said conveyer means and said 
end sealer, respectively, and each of said first and 
second encoders outputs pulse signals representing 
the rotational position and the rotational speed of 
their corresponding servo motor to said control 
means. 

9. The machine as defined In claim 6 wherein said 
motor of said film feeding means Is a servo motor, 
and a third encoder Is associated with said servo 
motor of said film feeding means for outputting pulse 
signals representative of the film feeding speed and 
the film position to said control means. 

10. The machine as defined in any preceding claim, fur- 
ther including pusher position detecting means and 
end sealer position detecting means, said pusher 
position detecting means being operable to detect 
the current position of each of said pushers, said end 
sealer position detecting means being operable to 
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detect an origin position which is a reference posi- 
tion of rotation of said end sealer and said control 
nneans receiving detecting signals from said pusher 
position delecting means and end sealer position 
detecting means as well as a detecting signal from 
said length detecting means. 

11. The machine as defined in claim 10 wherein said 
control means outputs control signals to said motors 
of said conveyor means, said end sealer and said 
film feeding means based on said detecting signals 
from said length detecting means, said pusher posi- 
tion detecting means and said end sealer position 
detecting means. 

12. A method of controlling a horizontal form-fill-seal 
packaging machine Including a former for forming a 
film supplied from a film source into a tubular con- 
figuration with lapped side edges extending in a lon- 
gitudinal direction of the film, conveyor means for 
conveying articles to be packaged and for feeding 
articles into the tubular film one after another a fin 
sealer for sealing the lapped edges of the tubular 
film in the longitudinal direction with the articles posi- 
tioned within the tubular film, a end sealer for sealing 
the tubular film in a crosswise direction thereof in a 
position between two adjacent articles, and film 
feeding means for feeding the film supplied from 
said film source into said end sealer via said former 
and said fin sealer, comprising the steps of: 



14. The method as defined in claim 13 further including 
the step of holding the speed of said conveyor 
means at said first reference speed, and reducing 
the feeding speed of said film feeding means and 
s the driving speed of said end sealer so as to stop 
the same for preventing production of an empty 
package when no article has been detected 
betvtreen two adjacent pushers. 



IS 



20 



26 



a) sequentially detecting the length in the feed- 
ing direction of the articles conveyed by said 
conveyor means; 

3S 

b) controlling the speed of said conveyor means 
such that an equi-dtstant space is formed 
between each two adjacent articles; and 

c) controlling the operation timing of said end 
sealer such that said end sealer seals the tubu- 
lar film in substantially the central position of 
said space between two adjacent articles. 

13. The method as defined in claim 1 2 further including 
the step of normally controlling the speed of said 
conveyor means, the feeding speed of said film 
feeding means and the operation timing of said end 
sealer to a first reference speed, a second reference 
speed and a reference timing, respectively, for pack- so 
aging a reference number per hour of articles having 
a reference length, and wherein the steps b) andc) 
are perlormed to vary the speed of said conveyor 
means and the operatton timing of said end sealer 
from said first reference speed and said reference ss 
timing, respectively, in response to the difference 
between the detected length of each article and the 
reference length. 
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